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INTRODUCTION

In November 2016, voters passed the Neighborhood Safety, Connectivity and Congestion Levy,
which helps the city address a backlog of needs organized into the following six categories:
neighborhood safety; bicycle facilities; new sidewalks; sidewalk and trail maintenance; traffic
management technology; and neighborhood congestion reduction. The levy provides
approximately $2 million per year for the Neighborhood Congestion Reduction Program that
focuses on reducing motor vehicle congestion for residents traveling to and from their
neighborhoods. Levy funding pays for the planning, public outreach, design and construction of
projects that rate the highest for reducing congestion. This study falls under the Neighborhood
Congestion Reduction program.

City of Bellevue staff compiled a list of congested intersections and corridors in the city to start
this program and then worked with the Transportation Commission in 2018 to develop scoring
criteria to rank these projects. Nine locations were selected for evaluation in 2018. After this
study is completed, the City will compare the benefits and costs of this project with other
Neighborhood Congestion Reduction projects throughout the city to determine which projects
will move forward to design and construction.

Background

Lakemont Boulevard SE provides access to residential neighborhoods, schools, parks, and
employment centers, and travel between Interstate 90 (I-90) and Cougar Mountain/Lakemont.
The T intersection of Lakemont Boulevard SE and Forest Drive SE was chosen for this
evaluation because of the difficulty traffic on Forest Drive SE has entering Lakemont Boulevard
SE, particularly when making a left turn, and the significant queueing that occurs on Forest
Drive SE as a result. Figure 1 shows the project location. Forest Drive SE is controlled by a
stop sign, while Lakemont Boulevard SE is uncontrolled. The existing intersection has
experienced seven collisions over the past five years. The majority of the collisions were rear-
end crashes. The intersection is being evaluated to assess future capacity, level-of-service
(LOS), and operational safety.
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PROJECT LOCATION

RaS

Figure 1. Vicinity Map.

Purpose

This report summarizes the analysis performed for the Lakemont Boulevard SE and Forest Drive
SE intersection. The study includes evaluation of existing conditions, future no-build conditions,
and analysis of conceptual design alternatives for the intersection. The alternatives analysis
includes advantages and disadvantages of each alternative, preliminary analysis of probable
costs, and assessment of multimodal and safety impacts related to each alternative. A conceptual
layout of the preferred alternative is included, along with the challenges and risks associated with
the proposed alternative.
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EXISTING CONDITIONS

Traffic Conditions

Lakemont Boulevard SE and Forest Drive SE are two-lane roadways located in the primarily
residential neighborhood of Cougar Mountain/Lakemont. There are several trails and parks
nearby (Coal Creek Natural Area, Cougar Mountain Regional Wildland Park, Lewis Creek Park,
Lakemont Highlands Neighborhood Park) along with one private school (Open Window School).
King County Metro operates bus route 824 along Lakemont Boulevard SE through the
intersection once in the morning and once in the afternoon.

Forest Drive SE has 5-foot sidewalks on both sides of the roadway with recent curb ramp
installations at the intersection with Forest Drive SE. Lakemont Boulevard SE has narrow paved
shoulders south of the intersection and marked bike lane/shoulders to the north. Forest Drive SE is
controlled by a stop sign. The posted speed is 30 MPH for all approaches; however, the speed
limit changes to 40 MPH south of the intersection. Traffic counts were conducted in November
2018 (see Appendix A). Figure 2 shows the existing peak hour intersection volumes.

Figure 2. Existing Peak Hour Traffic Volumes.

Existing conditions were modeled using Synchro (see Appendix D). The results of the analysis
are shown in Table 1. The results indicate that significant delay occurs for vehicles entering
Lakemont Boulevard SE from Forest Drive SE. Traffic signal warrant analysis was conducted in
accordance with MUTCD methodology for warrants 1 through 9 to determine if a signal is
warranted based on existing conditions (see Appendix C). The results indicate that only warrant
3 (Peak Hour Volume) is met during the PM peak hour.
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A field visit was conducted to observe existing conditions.

Table 1. Existing Conditions — Synchro Results.

Existing Conditions (Current)
Avg. 95th Percentile

Street Movement Delay(s) LOS Queue Queue
AM Peak
Forest Drive { EBL/R 60 F - 122
Lakemont NBL/T 3 A R 10
Blvd. SBT/R 0 A - 0

Intersection 8 A
PM Peak
Forest Drive i EBL/R 115 F - 243
Lakemont NBL/T 2 A - 5
Blvd. SBT/R 0 A - 0

Intersection 17 C

Collision History

The City of Bellevue provided the raw crash data for the study location for the last five years

(see Appendix B). The data were analyzed and post-processed, and crashes were grouped based
on different crash types, as shown in Table 2. Seven collisions occurred at the intersection of
Lakemont Boulevard SE and Forest Drive SE over the past five years. The majority of the
collisions are rear-end crashes. Three of the rear-end collisions were in the northbound direction,
and the other collision was in the eastbound direction. One of the northbound collisions involved

a left-turn vehicle.

Table 2. Collision History.

Crash Count

Approach Turn

Head On

Other

Parked Vehicle/Fixed Object

Pedestrian

Rear End

Right Angle

Sideswipe/Lane Change

Total

NI OINN I RARIOCIOIOI—IO
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Public Outreach

An open house for the Lakemont Boulevard SE and Forest Drive SE intersection analysis was
conducted on the evening of February 20, 2019. The open house was held at the Lewis Creek
Park Visitor Center. Comments received included comment cards from open house participants
and email correspondence for some community members that were unable to attend. The
following list gives a summary of the comments received.

e An added left-turn lane for northbound Lakemont Boulevard SE to Forest Drive SE
would be helpful.
* Adding a right-turn lane for Forest Drive SE would be beneficial.

» Some respondents did not like the idea of a traffic signal at the intersection, or did not see
the need for it, adding that the interruption to traffic on Lakemont Boulevard SE would
be undesirable.

* One commenter asked if bicycle volumes had been considered in the analysis.

Copies of the comments received are included in Appendix F.
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TRAFFIC ANALYSIS

Modeling Methodology

AM and PM peak hour traffic analysis was conducted to evaluate operational improvements at
the Lakemont Boulevard SE and Forest Drive SE intersection. The operation analysis covered
Existing, Future No-Build, and Future Build conditions for the study area.

Synchro was used for the analysis (see Appendix D). The City of Bellevue provided the 2035
future volumes used in this analysis and shown in Table 3.

Traffic Volumes

Table 3. Intersection Volumes.

Location EBL | EBT ;| EBR | WBL { WBT ; WBR | NBL : NBT : NBR | SBL | SBT | SBR
AM Peak 10§ - 20 - - - 120 | 540 | - - 200 : 170
PM Peak 80 - 130 | - - - 40 180 | - - 890 | 150

Legend: 2035 Intersection Volumes

Alternatives Analysis

Three future scenarios were considered for the alternatives analysis. Table 4 summarizes the
Synchro results for each scenario. Conceptual plans for the two build alternatives are shown on
Figures 3 and 4.

» Future No Build: Maintain existing configuration and stop control.
* Build Alternative 1: Signalized intersection with permissive northbound left turns.

* Build Alternative 2: Signalized intersection with permissive northbound left turns and
northbound left-turn lane.
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Table 4. 2035 Alternatives — Synchro Results.

| Future No-Build (No Change) Build Alt. 1 (Signal) Build Alt. 2 (Signal + LT Pocket)

st Delay Avg. 95th Delay Avg. 95th Delay Avg. 95th

reet Movement LOS Percentile LOS Percentile LOS Percentile

(s) Queue Queue (s) Queue Queue (s) Queue Queue

AM Peak

Forest Dr. {EBL/R 114 F 175 23 C 43 77 18 B 29 77
NBL - - - - - - - 6 A 13 38

Ekaimom NBT 3 A 12 14 | B | 156 | 293 9 A 98 | 198
SBTIR 0 A 0 4 A 30 81 4 A 28 81
Intersection| 14 B 12 B 8 A

PM Peak

Forest Dr. iEBL/R 210 F 390 18 B 44 88 18 B 44 88
NBL - - - - - - - 8 A 4 16

E‘f‘vﬁmont NBT 3 A 6 6 A 17 43 5 A 13 34
SBTIR 0 A 0 14 B i 136 317 14 B i 136 317
Intersection| 38 E 14 B 14 B

Several other factors have been considered in addition to the traffic operations at the intersection.
Table 5 provides a summary of various criteria for each alternative. A preliminary Opinion of
Probable Construction Costs for each alternative can be found in Appendix B.

Table 5. Alternatives Analysis.

Future No Build Alternative 1 Alternative 2

Traffic Operations

LOS E (LOS F for Forest Dr. LOS B (LOS C for Forest Dr. LOS B (LOS B for Forest Dr.
approach) approach) approach)

Forest Dr.: Excessive Forest Dr.: Reduced delays/queueing | Forest Dr.: Reduced delays/queueing
delays/queueing Lakemont: Increased delays/queueing | Lakemont: Delays/queueing improved

Lakemont: Minimal delays/queueing

NB and SB

NB in A.M. compared to Alt 1

Traffic Safety

Increased challenges for drivers trying
to enter Lakemont from Forest Dr.

Increased potential for rear-end
collisions on Lakemont,

Reduced potential for right-angle
collisions

Increased potential for rear-end
collisions on Lakemont but less so
than Alt 1

Reduced potential for right-angle
collisions

_Right-of-Way

None

None

Minor right-of-way needed to
accommodate signal poles

Stormwater Impacts

None Minor increase in impervious Increase in impervious surfacing,
surfacing, does not trigger stormwater | triggers stormwater treatment and
mitigation. flow control
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Table 5. Alternatives Analysis.

Future No Build

Alternative 1

Alternative 2

Environmental Impacts

None None Stream buffer is impacted on west
side of Lakemont.

Utility Impacts

None None Utility poles need to be relocated to

accommodate clear zone
requirements

Construction Costs

None $1,065,000 (see Appendix E) $1,685,000 (see Appendix E)
Other
None None Steep slopes along Lakemont;

retaining wall needed to keefp
improvements within right-of-way and
minimize impacts to stream buffer.

Each alternative was also assessed to identify how it impacts the Multi-Modal LOS for
pedestrians, bikes, and transit. Table 6 summarizes the assessment.

Table 6. Preferred Alternatives MMLOS Analysis (Lakemont/Newport Way)

Element

Alternative 1 - Signal Control

Alternative 2 — Signal Control
with Left-turn Lane

Pedestrian LOS

Sidewalk & Landscape Buffer

Improves: Sidewalk is added on
the east side of the intersection.

Improves: Sidewalk is added on the east
side of the intersection.

Intersection Treatment

Improves: Pedestrian signal is
provided for all intersection
crossings.

Improves: Pedestrian signal is provided for
all intersection crossings.

Bicycle LOS
Intersection Treatment No change Improves: Bike lane buffer is added on
north and south legs of intersection.
Transit LOS
Passenger Amenities No change No change
Transit Speed Improves Improves
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Recommended Alternative

Alternative 2 with a northbound left-turn pocket at the intersection of Lakemont Boulevard SE
and Forest Drive SE is the preferred alternative. This alternative is further described below and
shown in Appendix B.

Anticipated Benefits

The primary benefit of the future signalized alternatives is the reduced delays for vehicles trying
to access Lakemont Boulevard SE from Forest Drive SE. Both alternatives provide significant
improvement for the west leg of the intersection. Alternative 2 provides the best overall traffic
operations of any of the alternatives. The average intersection delay of 14.0 seconds/vehicle in
the PM peak hour of the design year is markedly better than the 38.0 seconds/vehicle delay of the
projected No-Build alternative. In addition, the construction of the left-turn pocket improves the
operations for northbound travelers on Lakemont Boulevard SE, particularly in the AM peak
hour, by eliminating potential blockage of northbound through vehicles and reducing the
potential for rear end collisions when left-turning vehicles slow to make a northbound left turn.

The signalized intersection also provides a protected crossing for pedestrians crossing Lakemont
Boulevard SE.

Challenges and Risks

Though Alternative 2 is an improvement to the overall intersection operation and LOS, the
addition of a traffic signal does adversely affect the traffic on Lakemont Boulevard SE. The
previously uncontrolled movements would be stopped to allow traffic from Forest Drive SE on
to Lakemont Boulevard SE. The projected delays provide adequate LOS but are a changed
condition from what drivers currently experience.

In general, signalizing an intersection approach that currently does not have to stop could increase
the potential for rear-end collisions; however, the potential for right-angle (or T-bone) collisions
involving people turning out of the side street, which are typically more severe, is reduced.

It is assumed that the proposed alternative can be constructed without significant environmental
impacts; however, there will likely be some impact to stream buffers on the west side of
Lakemont Boulevard SE. Further critical area assessment is needed to identify stream buffer
boundaries and confirm the level of impact.

Opinion of Probable Construction Costs

The preliminary opinion of probable construction costs for the preferred alternative is $1,685,000.
This estimate includes construction costs only and does not account for any right-of-way costs
that may be needed to accommodate signal poles or any environmental impact mitigation.

The primary difference in cost between the preferred alternative (Alternative 2) and Alternative 1
is the added cost for the expanded roadway prism to accommodate the northbound left-turn lane.
It is assumed that a retaining wall will be needed along the east side of the roadway due to the
existing steep slopes adjacent to the road.
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APPENDIX A: TRAFFIC COUNTS
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APPENDIX D: TRAFFIC ANALYSIS
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APPENDIX E: OPINION OF PROBABLE CONSTRUCTION COSTS
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APPENDIX F: PUBLIC COMMENTS
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